INTRODUCTION
Power Facility's unique characteristics and systems and how they meet these requirements. Future large space NASA's vision for space exploration includes exploring and optical systems will require a facility that can handle large, understanding the universe using very large space based delicate hardware in a clean environment. Large high bay telescope observatories which can image light without the clean rooms will be needed for pre-test build-up and blurring effects of the Earth's atmosphere. NASA has plans checkout activities. A large test chamber with easy access to launch various large space telescopes throughout the next will be needed near the build-up area to minimize the risk of several decades. The Department of Defense also has a transporting the hardware into the chamber for thrmal/vacuumgthesting.w Te Spacthe Pow mberFaci it need for launching large earth observing spacecraft, to meet national security objectives. It is critical that these large unique architecture with large high bays on each side of the optical systems be successfully ground tested prior to test chamber is ideal for handling and processing large launch. At the present time, there are limited choices in test hardware and systems. Large space optical system testing facilities for pre-launch verification of optical system onwill also require a test environment that is as quiet as orbit performance. The future space telescope observatories possible from a vibration standpoint. By nature of the will be larger, more sensitive, and more complex, and the construction of the Space Power Facility, the vibration lmi f f m e ft environment has been found to be extremely stable. test chm r Current and futuel space telescope Additionally, large space optical system testing must be observatorie wi uirent a ftue fact whceptieon performed at high-vacuum (< lxI 0-5 Torr) conditions and cleanliness levels, extreme vibration isolation, and many future systems require testing at cryogenic cryogenic temperature capability to simulate in-space temperatures. The facility's high-vacuum system for pumping the test chamber has recently been upgraded with cryopumps and high-vacuum isolation valves to provide a This paper describes the unique features and attributes of contaminant-free, clean testing environment. To ensure that the Space Power Facility for large optical systems testing. the facility upgrades will meet the demands of future test The facility has been studied for possible use figure 1 and a cutaway depiction is shown in figure 2 . 
. 3 .T E S TC H A M b E RS Y S T E M
The test chamber is made of aluminum and is surrounded by a vacuum-tight heavy concrete enclosure. This unique configuration is essentially an aluminum vacuum chamber enc osed wit in a arger concrete vacuum chamber an is shown in figure 3 . The concrete chamber was designed to serve as a radiological shield and is the primary structural Figure 1 There is a full complement of service penetrations in the chamber including electrical power, data acquisition, and high-pressure liquids and gases.
The inner surface of the aluminum test chamber must be exceptionally clean to meet the needs of space optics testing. Organic compounds, silicon oils, and other potential contaminants must be removed from this surface. While much of the chamber has been recently chemically cleaned using detergents followed by isopropyl alcohol wipe down, Figure 3 for remote disassembly, cut-up and packaging of nuclear test articles. The structure is concrete with walls 1.8m (6ft) High-vacuum Pumping System thick to provide shielding from gamma radiation. The area
The high-vacuum system for the facility has been recently is provided with a remotely controlled 20-ton overhead upgraded by removing 16 of the 32 existing oil diffusion capacity bridge crane with a hook height of 19.2m (63ft) pumps and replacing them with ten state-of-the-art 132 cm and a 5-ton capacity auxiliary crane. The crane will service (52 in.) diameter cryopumps. The remaining 16 oil an area 18.3m x 42.7m (60ft x 140ft). The internal surface diffusion pumps have been drained of oil, cleaned, and of the disassembly area is smooth wall and epoxy coated.
sealed from the test chamber with welded aluminum plates.
The external door is 4.3m wide by 5.5m high (14ft x 18ft).
Five liquid nitrogen scavenger panels were added inside the chamber to assist with pumping water vapor and to collect figure 5 and has an area and interfaced to the test chamber. internal volume of 12.8m (42ft) wide by 24.4m (80ft) long with a ceiling height of 6.7m (22ft). The existing
The facility data and control system is used to control and configuration is separated into 10 zones with individual monitor the new high-vacuum pumping system, the temperature control for each zone. devices as the GN2 compressors and the vacuum pumps. The system includes re-circulating pumps, a water treatment plant, control valves and a water supply. The tower is constructed of standard redwood and includes a fire
The total utility power available to the Space Power Facility protection water deluge system. The cooling tower water is 14 MW at the substation located at west end of the system has three vertical turbine re-circulating pumps. The facility. The electrical power supplied to the facility cooling tower water is chemically treated to reduce systems is available from three sources; utility service, corrosion and contamination.
backup power, and uninterruptable power.
Domestic and Fire Water This system has a 568,000 liter Electrical Utility Service Electric power is supplied to (150,000 gal) water tower which is located on the south side Plum Brook Station over two separate 138 kV transmission of the facility and is connected to the domestic water lines from two separate utility company substations. Each system. The tower has a standpipe in the domestic water 138 kV line is stepped down to 34.5 kV at substation A and outflow line, which limits the withdrawal of domestic water distributed in a ring network to substation located at the and leaves 340,000 liters (90,000 gal) of water in the tower.
facility. This system provides redundant power supply to The bottom of the tank is connected to the fire water the facility from the utility company. system so that, in an emergency, 340,000 liters of water is available.
Backup Power System The facility has a 1.25 MW diesel generator available for backup power. This is sufficient Demineralized Water This system was designed for power to safely operate the facility in its nominal mode cooling the diffusion pumps and for cooling very large cold once the chamber is at vacuum. This is an important feature walls that were never installed in the facility. The system of the facility for cryogenic testing of large hardware. The consists of a demineralizer, a storage tank, chillers and backup power provides for safe warm-up of the hardware in piping. The system can be useful for future cooling the event of a power failure. applications on systems that may be sensitive to potable water systems.
Uninterruptable Power There is an online uninterruptable power system (UPS) which consists of a battery bank and a chamber down to 15 x 10'torr in about six hours. At this Specialized helium refrigeration systems can be installed in time, the liquid nitrogen scavenger panels were started and the facility to provide cooling down to even lower one slave cryopump was opened to the chamber. Within 30 temperatures. The vacuum pumping system has recently minutes, the chamber was at 10 X 10-3 torr and the been upgraded with state-of-the-art cryopumps and has been remaining nine cryopumps were opened to the chamber. verified to provide a clean high-vacuum environment within The chamber pressure then quickly dropped to a level of 1 x the test chamber. The facility also has an extensive 10-5 torr. The pumpdown curve from the integrated system supporting infrastructure with high capabilities to meet test is shown in figure 6 . After several hours passed to expanding program requirements. allow for initial off-gassing within the chamber, an ultimate chamber pressure of 8 x 1 06 torr was achieved. The Although some facility upgrades will be needed to meet all integrated systems test was a complete success and proved of the test requirements for future optical system testing, the that the new high-vacuum system was able to attain cost of these modifications will be far less than the cost of chamber pressures equivalent to the original oil diffusion designing and building a new facility for the same purpose. pump system. 
